Introduction
Global and regional economic integration has increasing formed, which led to profoundly closed economic and trade relationship among countries. Development of information and communication technology (ICT) playing an important role in development of global and regional economy has speedily facilitated cross-border transactions and, furthermore, employed data stored in the data banks telecommunication service companies to search for potential markets and trade opportunities [1] - [3] . The main features of ICT are time-saving and no compression geographical distance. These can lower the transaction costs and increase trade between countries [4] - [5] . On the other hand, it also has brought more competition in the world trade [4] .
As an empirical report shown, 10% of internet penetration contributed on an increase in average 1.3% of GDP, while 10% of mobile phones penetration contributed on an increase in 0.7% of GDP [6] . However, previous studies provide ambiguous evidence that ICT may have positive or negative effects on economic growth in certain cases. Choi and Yi find internet has positive impact on economic growth by employing data for 207 countries from 1991 to 2000 [7] . Following the study of Choi and Yi [7] , Maurseth has opposite results that internet has negative impact on economic growth by using data for 171 countries from 1990 to 2015 [8] . By applying data for 18 Arab countries over the period from 1995 to 2013, the study by Hodrab, Maitah and Lubos also show results that internet has significantly positive impact on economic growth in the Arab countries [9] . By using data for 42 Sub-Saharan African countries from 1998 to 2014, results of study by Tripathi and Inani reveal that internet has no effect on economic growth, while mobile phone has positive effect on economic growth [10] .
As an empirical study found, internet penetration causes an increase in 1.7% of export growth and 1.1% of import growth in U.S. [1] . In 2000, ASEAN countries initiated the e-ASEAN Framework agreement in order to build the ASEAN information infrastructures and promote development of eservice and e-commerce in commerce, society and government [6] . The IT ministers of ASEAN countries proposed the ASEAN Information and Communication Technology Overall Plan to defined ICT as an engine for growth in ASEAN countries. Mobile phones and internet as main tools of ICT have rapidly developed in ASEAN countries. This will surely be benefit for future of economic and trade development of ASEAN countries.
The previous studies have paid more attention on the issues concerning the relationship between China-ASEAN countries, which focuses on trade and economic effects [11] , international trade [12] - [13] , foreign direct investment [14] and economic growth [13] . Few researches are conducted about the issues of ICT. To fill research gap, this paper tries to investigate the impact of ICT on international trade between China and ASEAN countries for data over the period from 2001 to 2017 by using panel data approach. The rest of the study includes 5 sections. Section 2 provides a review of literature. Section 3 presents data and methodology. The empirical results are analyzed and explained in section 4. Conclusion is shown in the final section. Previous studies empirically examine the effects of ICT on international trade. Freund and Weinhold find that internet increases in contribution on exports by 1%, while web only has 0.2% of contribution in export growth in 56 countries for the years 1995-1999 [15] . Choi also confirm that internet has 4% increase in service trade, service export and service import between the United States and other 31 countries over period 1990-2006 [5] .
Review of Literature
Some studies conclude internet using in developing countries effectively improve international trade. The study of Clark and Wallsten has empirical result that internet affects export from developing countries to developed countries for the year 1999-2002 [4] . In case of 135 developing countries over the period 1999-2011, Salmani, Pourebrahim and Saremi use unbalance panel data approach and modified gravity model to test the effect of internet on service trade, and, also, find internet has significantly positive effect on bilateral service trade [16] . Chung, Fleming and Fleming conclude that there is positive effect of internet on international fruit and vegetables trade in APEC countries for the year 1997-2006 [2] . Kurihara and Fukushima reveal that internet has positive effect on international trade comparison between Asian countries and OECD countries employing data of 2005 and 2010 [17] .
In addition, few researches explore the effect of telephone or mobile phones on trade. In case of local markets in Ghana, the study of Boateng shows that women traders as interviewees use mobile phones in order to improve information management for trading [18] . Chung, Fleming and Fleming conclude that telephone has positive effect on international trade, while mobile phone on international trade relating to fruit and vegetables trade in APEC countries for the year 1997-2006 [2] .
Data and Methodology
The aims of this empirical study are to investigate the impact of ICT on international trade between China and ASEAN countries by using annual data originally collected from World Data Indicators (WDI) in the World Bank for the years from 2001 to 2017.
By following the models of Freund and Weinhold and Boateng [1] [18], the regression estimates of this study are constructed by the dependent variable in exports of ASEAN countries to China, imports of ASEAN countries to China, and bilateral trade between China and ASEAN countries, and independent variables in number of telephone users per 100 people, number of mobile phone users per 100 people, and number of internet users per 100 people. In addition, the study also adds GDP, lag GDP, population, fixed capital formation and government spending as control variables into the estimation regression.
With reference to the empirical models of Freund and Weinhold and Boateng [1] [18], the estimation equation of the study is constructed as follows:
where, EXPit: growth rate of exports from i country of ASEAN to China at time of t; IMPit: growth rate of imports from China to i country of ASEAN at time of t; TRADEit:growth rate of total trade between China and i country of ASEAN at time of t; TELit: logarithm of telephone users per 100 people in i country of ASEAN at time of t; MOBILEit: logarithm of mobile phone users per 100 people in i country of ASEAN at time of t; INTERNETit: logarithm of internet users per 100 people in i country of ASEAN at time of t; GDPit: growth rate of real GDP in i country of ASEAN at time of t; GDPLAGit-1: growth rate of real GDP in i country of ASEAN at time of t-1; POPit: logarithm of population in i country of ASEAN at time of t; CAPITALit: ratio of fixed capital formation to GDP in i country of ASEAN at time of t; GOVSPit: ratio of government spending to GDP in i country of ASEAN at time of t; α0: a constant item; β1…β8: β coefficient; εt: an error item.
Empirical Results
As shown in Table 1 , descriptive analysis presents the basic characteristics of all variables including maximum values, minimum values, means, median and standard deviations. As listed in Table 2 , there are correlations between any two variables in independent and control variables. The correlation coefficient between any two variables are not more than 0.7, which implies any one of independent and control variables can explain dependent variable. The study uses Hausman test for selecting random effect model or fixed effect model. If the study accepts H0 according to results of Hausman test, it will employ random effect model. Otherwise, it will employ fixed effect model. As presented in Table 3 , all estimation regression will employ random effect models. 
